Time factors in combined exposures of mouse embryos to radiation and mercury.
There are situations in which the exposure to more than one agent results in an enhanced risk for the exposed organism, that is in which the observed effect exceeds the effect expected from the addition of the individual effects. Our knowledge of such hazards is rather limited, in particular for those agents that occur in the environment of man. When early mouse embryos in vitro were exposed to ionizing radiation and mercuric chloride, the observed risk was higher than expected from the individual effects. This increase in risk was due to an interaction between mechanisms induced by ionizing radiation and mercury. To gain some more insight into the mode of interaction, the time requirements of mercury exposure were studied. The amount of interaction did not depend on mercury exposure before or during irradiation. However, to achieve an enhanced risk, exposure had to start as soon as possible after irradiation and had to last as long as possible. This time dependence suggests that if inhibition of DNA-repair is involved in the mechanism of interaction at all, then there must be an additional late process that is also impaired by mercury.